Crude fiber modulates the fecal microbiome and steroid hormones in pregnant Meishan sows.
The beneficial effects of dietary fiber on the reproductive performance and welfare of sows have been discussed broadly, but few researches examined the causal changes and the association of gut microbiota and the steroid hormones, the main regulators of reproductive function. To shed light on this, thirty-six Meishan sows were allocated into 2.5% crude fiber (CF) group and 7.5% CF group respectively for an entire farrowing interval. On the 90th day of gestation, the saliva and fresh stool of sows were individually collected in the morning (06:00-07:00) for steroid hormones, short-chain fatty acids (SCFAs) and microbiome analysis. In addition, the parameter of pregnant behavioral and farrowing performance was recorded and evaluated. We observed that, as compared with the 2.5% CF treatment, 7.5% CF significantly increased the litter size (p = 0.01), reduced the stereotypic behaviors including sham chewing, rolling tongue and licking ground (p = 0.02, 0.04, 0.01) at later gestation stage, but increased lying time (p = 0.00). In coincide with this, 7.5% CF diet increased the salivary progesterone (p = 0.00), fecal estradiol and progesterone (p = 0.01, 0.02) level, fecal water and SCFAs content (p = 0.02, 0.03), decreased the salivary and fecal cortisol (p = 0.01, 0.00) level. Further, 7.5% CF diet increased the fecal microbiota richness (ACE, p = 0.04; Chao, p = 0.07) and diversity (Shannon, p = 0.01; Simpson, p = 0.04), the proportion of genus Ruminococcus, Butyrivibrio, Lactobacillus and Fibrobacter (p = 0.02, 0.05, 0.04, 0.00), whereas reduced the proportion of genus Clostridium, Streptococcus, Bacteroides and Escherichia-Shigella (p = 0.00, 0.00, 0.04, 0.04). These results indicate that, fibrous diet can regulate the steroid hormones secretion and modulate the gut with more cellulose-degrading and probiotic bacterium, but less opportunistic pathogens, and this may contribute to the improvement of reproductive performance and welfare in sows.